Is NLRP3 or NLRP6 inflammasome activation associated with inflammation-related lung tumorigenesis induced by benzo(a)pyrene and lipopolysaccharide?
Chronic inflammation has been shown to play a vital role in lung tumorigenesis. Recently, we have successfully developed a C57BL/6 mouse model of inflammation-related lung tumorigenesis induced by benzo(a)pyrene [B(a)p] and lipopolysaccharide (LPS), which will contribute to better understand the association between pulmonary inflammation and cancer. In this study, we aim to explore the role of NLRP3 and NLRP6 inflammasome in lung tumorigenesis in the animal model that we set up previously. Levels of NLRP3, NLRP6, interleukin-1β (IL-1β) and IL-18 protein in lung tissues were detected by using immunohistochemistry. The co-localization of NLRP3 or NLRP6 with caspase-1 was examined using immunofluorescence and confocal. Western blotting was used to evaluate the levels of caspase-1 p10 and cleaved-IL-1β protein. The expression of IL-18 in bronchoalveolar lavage fluid (BALF) was measured using ELISA kit. The expression of NLRP3, NLRP6 and IL-18 protein in the lung tissues of mice exposed to B(a)p plus LPS was upregulated significantly compared with those in Vehicle control group. Immunofluorescent results indicated the co-localization of NLRP3 with caspase-1 was increased in the lung tissues of LPS-, B(a)p- or B(a)p plus LPS-exposed mice than that in Vehicle control group, but no co-localization of NLRP6 with caspase-1. Additionally, caspase-1 activation was induced, cleaved-IL-1β in lung tissues and IL-18 protein in BALF were increased in B(a)p plus LPS-exposed mice compared with those in B(a)p group. In conclusion, our results from this study demonstrate that NLRP3 inflammasome, not NLRP6 inflammasome, activation is involved in B(a)p plus LPS-induced inflammation-related lung tumorigenesis in mice, but the mechanisms of NLRP6 participate in the development of lung cancer should be further investigated.